Interactive effects of the tumor necrosis factor promoter and 3'-untranslated regions.
The tumor necrosis factor (TNF) promoter and 3'-untranslated region (3'-UTR) each contain sequence elements that mediate a response to bacterial endotoxin. Although the promoter contains sequences that permit augmented TNF gene transcription in response to LPS, the 3'-UTR contains sequences that normally confer translational repression, but which allow "derepression" to occur after cell contact with endotoxin. We now show that both genetic elements act in concert during activation of TNF gene expression in macrophages. In order to do so, we have made use of chloramphenicol acetyltransferase reporter constructs in which the TNF promoter and 3'-UTR are represented either independently or in combination with one another. Suppression of chloramphenicol acetyltransferase and TNF mRNA synthesis, observed after treatment of the macrophages with dexamethasone, 2-aminopurine, pentoxifylline, or dibutyryl cAMP, has also been studied in detail. Each class of inhibitor suppresses TNF biosynthesis through a separate mechanism. Interestingly, suppression by pentoxifylline is manifested partly (but not entirely) at the level of transcription, and depends upon the presence of both the TNF promoter and 3'-UTR. The data suggest that other sequences within the TNF gene could also be required for the full effect of pentoxifylline, which may act to prevent processing of the primary transcript. The suppressive effect of dexamethasone is manifested both at the level of transcription and at the level of translation, and is mediated both by sequences present in the TNF promoter and by sequences present in the 3'-UTR. Suppression by 2-aminopurine is solely dependent upon promoter sequences.